The current study compared the neural correlates of associative retrieval of compound (unitized) stimuli and unrelated (non-unitized) stimuli. Although associative recognition was nearly identical for compounds and unrelated pairs, accurate recognition of these different pair types was associated with activation in distinct regions within the medial temporal lobe (MTL). Recognition of previously presented compound words was associated with left perirhinal activity, whereas recognition of unrelated word pairs was associated with activity in left hippocampus. These results provide evidence that perirhinal cortex mediates familiarity-based associative memory of stimuli unitized at encoding, while the hippocampus is required for recollection-based associative memory.
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Introduction
Accurate recognition of a previously encountered stimulus is typically thought to rely on two mnemonic processes, recollection and familiarity. Whereas recollection provides the basis for remembering the occurrence of a stimulus and its associated contextual details, familiarity refers to an acontextual sense of awareness that arises from prior exposure to a stimulus (Mandler, 1980) . Recollection and familiarity are generally thought to be supported by medial temporal lobe (MTL) structures. However, a debate centers on whether these mnemonic processes are mediated by the same or distinct MTL subregions, as well as the encoding conditions that promote the differential contribution of MTL subregions to recognition performance.
One theoretical view asserts that the entire MTL (the hippocampus plus the entorhinal, perirhinal, and parahippocampal cortices) is essential to accurate recognition memory, with no differential contribution of MTL substructures to recollectionbased or familiarity-based processing. Support for this view comes from neuropsychological studies showing equivalent decrements in measures of recollection and familiarity whether lesions are * Corresponding author at: Department of Psychology, University of North Carolina at Chapel Hill, Davie Hall, C.B. #3270, Chapel Hill, NC 27599, USA. Tel.: +1 919 843 2117.
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restricted to the hippocampus or encompass the hippocampus plus parahippocampal cortex (Kirwan, Wixted, & Squire, 2010; Stark, Bayley, & Squire, 2002; Stark & Squire, 2003; Wais, Wixted, Hopkins, & Squire, 2006) . Additionally, findings from functional magnetic resonance imaging (fMRI) studies have demonstrated equivalent hippocampal activity when performance is thought to be mediated by recollection or familiarity (Kirwan & Stark, 2004; Stark & Squire, 2001; Wais, Squire, & Wixted, 2010; Wais, in press) . A competing theoretical view suggests that recollection is critically dependent on the hippocampus, while familiarity depends on the adjacent MTL cortex (the entorhinal, perirhinal, and parahippocampal cortices). Findings from patients with hippocampal (Aggleton et al., 2005; Giovanello, Keane, & Verfaellie, 2006; Giovanello, Verfaellie, & Keane, 2003; Turriziani, Fadda, Caltagirone, & Carlesimo, 2004; Turriziani, Serra, Fadda, Caltagirone, & Carlesimo, 2008) and perirhinal lesions (Bowles et al., 2007) , as well as results from functional magnetic resonance imaging (fMRI) investigations (Davachi, Mitchell, & Wagner, 2003; Giovanello, Schnyer, & Verfaellie, 2004; Giovanello, Schnyer, & Verfaellie, 2009; Henke, Buck, Weber, & Wieser, 1997; Staresina & Davachi, 2008; Yonelinas, Hopfinger, Buonocore, Kroll, & Baynes, 2001) , support this proposed dichotomy within the MTL.
Within this view of MTL organization, however, various models have been proposed. For example, Norman and O'Reilly's (2003) model depicts the perirhinal and the parahippocampal cortex as an intermediary between neocortex and the hippocampus (although no distinct processing roles are assigned to the perirhinal and 0028-3932/$ -see front matter © 2010 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2010.06.010
